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conceotraiCe therapeutic agent which slowly 
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extremely stable, dear, homogeneous con- 
sistendes, having the therapeutic propaties 
40 of caldum ascorbate and, in addidon, also 
the antimicrobial properties of the non- 
hydmis 1 ,2-dihydroxypn)pane consdtucnt 
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(71) I, GmiARD WILLIAM 
AHRENS, a citizen of the Umced States 
of America of 1781 East 15di Street, 
BttxAlyn^ State of New Yori^ Uroted States 

5 of America^ do hereby dcdare the inventticm, 
for winch I pray that a patent may be 
granted to me, and the method by which it 
is to be perfomaed, to be parcrculaily 
described in and by the following state- 

10 ment: — 

This invention relates to new therq>eutK: 
calcium ascorbate preparati<ms and novel pro- 
ducts containuig such pxeparstfions. 
The invention provi de s a m«hod of pre- 

15 paring the reaction {mxhicc of caiciuni ascor- 
bate dihydrate with a nonh3rdioti5 di- or tri- 
hydroxypropane compound which comprises 
majting the admizcd cakimn ascorbate 
dSijrdrate and nonhydrous hydtoxypropane 

20 compound in a closed vessel, under agkation, 
at a reaction temperature of from 225 to 
255*F m the presence of a protoctivcy non- 
destructive environment for the necessary 
peraod of time for f onnation of a dear, hcmio^ 

25 ^eous and stable roaotion product of cal- 
cium ^coibate. 

The method according to the invcndoa 
enables one to obtadn preparations having a 
high concentT^ion of calcium asc or bate. The 

50 leacckxt products of cakhmi astxxbote with 
the nonhydrous hyckoKypropane compound 
may have a hi^ger concen auii on of caldim' 
asoot b ace dihydrate present thereui than a 
nonhydrous hydroxpropske compound would 

35 noondly have dissolved iheitm. 

The calcium ascoxbate prepaxations of the 
invention, are characterized by possessii^ 
extremely sc^e, dear, homogeneous con- 
sistencies; having the ihcrapesasic properties 

40 of calcRun asc or bat e and, in add-on* abo 
4he antimicrobial properties of the non- 
hydrous 1,2-dihydroirypropane constituent 
therein vdiere the same is txsed as the co- 
coostituent with the caldum a scarfaate in the 

45 reaction imxhicts. 

The {Hcparation and avaiiabilky of such 
high omccntration calcium ascorbate prepara- 



tions in a stable f omi opens tip an entrre 
new fidd of applications for calcium ascor- 
bate. The pu^ululky of using caldum ascor- 
bate preparations forthwith at hitter and more 
stable concentrations than ever before this 
mvention constscuents a major advance in 
medical and therapeutic techniques of employ- 
ing and utilizing diMrondrous pn^wties of 
caldtmi ascoibate. Iris cbvcous ttot hfg^ier 
coDcenorations of applied caldum ascoibate 
wouht increase ks thers^wutac effeocivcness 
aooorxling^y and this, oombmed with tiie 
higher st^Hty, should account for a major 
increase in the utility of calcxum ascoibate 
wherever the same is used medicaJly, phaitna- 
cohygBcally and dennatologically, for iistance 
as parenteral preparations in the tPBatmenc of 
Vitamin C satd/or caldinn defidajcies, or 
as a novd linmtent-type therapeutoc agent or 
as in^edient of anhj^diroas skin creams m die 
treatment of sores, woundsi, bums, bruises, 
cuts and cracks of the skm and lips, itdung^ 
mfective and dermacosic ^dn oozKfitions in- 
dudii^ such caused by hypocaicenaa, that is 
in all conditions where the benefits of usuig 
cakmm ascorbate are derived frran its pro- 
perties such as being hemostatic, antiphlo- 
gistic, antkranmiack:; antisensitizmg, antir- 
detmotosDc, sooditng and itch dleviatmg, all 
cf which dependii^ on the avail^^ local 
conccntratkaa of the same. Other new applkxi- 
tions becau se of the new avaitabaity of h^gji 
concentration caktum ascorbaie preparat3<xis 
of ht^ stabyity indude its use in the tineac- 
ment of oond^ons of the oral cavity where 
tiff antipyonheaic and are tic ari og euic eSocts of 
cakium ascorbate nmy be of value, for in- 
stance as a new tise in foim of a suckable 
concentrate therapeittic agent yffhixb slowly 
dissolves in the moudi and exerts a %fiiect 
effect on infectious conditions and inflamma- 
tions wititout being cariogjenKi; for tnsratypi fa 
form of a sohd hatd candy-lflK product 
sim>lying up to 672 mgs of active l-^soodnc 
add per gpcam of product and tq> to 78 mgs 
ionic caldum and exerting a ^rong local 
ancimkxobdal and antivirus effect not only by 
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virtue of the known such effects of high local 
concentrations of 1-ascorbic acid but also by 
virture of the presence in the product of 
ly2-dihydn)X}'prcpane vrfiich is the preferred 
5 hydroxypropane derivative with which the 
calcium ascorbate dihydrate constituent of the 
preparation of the invention has been reacted 
in the manufacture of such high concen- 
trated solid and hard candy-like caldum 

10 ascorbate products^ Qoscly aligned with the 
above usage of said hard candy-like high 
concentrated calcium ascorbate product is its 
new use as ingredient of candies and/or 
lozenges to counteraa the cariogenic effects 

15 of sugar and other essential constituents in 
such candies and lozenges, thereby however, 
not only conferring anticaripgenic properties 
upon said candies and lozenges but also, in 
addition, the general therapeutic effects of 

20 calcium ascorbate and the antinucrobial effects 
of 1,2 d' hydroxypropane; which constituent 
is also in this case the preferred hy'droxy- 
propane derivative with which the calcium 
ascorbate constituent of the preparation of the 

25 invention has been reacted in the course of 
manufacturing the same. Although the em- 
ployment of trihydroxypropane in preparing 
these hard candy-like reaction products is 
feasible, it is not the preferred fom for prac- 

30 tical reasons, as it is not as brittle and easy 
wori;abIe product for incorporation into a 
candy mass as the product derived from the 
employment of 1,2-dihydrDxy'propane, which 
can be easily powdered and feels dry to the 

35 touch in contrast to the more tenacious, less 
brittle and more difficult to pulverize product 
yielded by employing trihydroxypropane; 

A further new use made possible by the 
invention is tl^ employment the higji cim- 

40 centration calcium ascorbate contents prepara- 
tion as an anti-caric^enic axlditive to drinks 
such as sodas; lemonades and fruit juices to 
counteract the cariogenic effects of ingredients 
in said drinks and at the same time adding 

45 active 1-ascorbic add or Vitamin C, in the 
non-cariogenic form as caldum ascorbate:, to 
the said drinks as well as itmic caldunt The 
preferred hydroxypropane derivative for use 
in preparations of tte invention to serve as 

50 additive to drinks is the trihydroxypropane for 
the implicit reason of having a sweetish taste 
in contrast to tiie acridic taste of 1,2-di- 
hydroxypropane iKliich, although allowai by 
the U.S. Fo3d and Drug Adininistration for 

55 apf^Ications in foods, would be not as desir- 
able therein as is trihydroxypropane, this 
being the rezsoa why the appUcation of the 
latter must also be prefeircd when it cwnes 
to consider preparation of caldum ascorbate 

60 reaction products intended for parenteral 
applications. 

As ingredient of nonhydrotis stable skin 
creams, the use of die preparations of die 
invention constitutes the creation of the first 

65 smoodi, smble and homogeneous skin cream 



with calcium ascorbate ever produced and 
represents the first such skin cream capable 
of actively suppljring active 1-ascorbic acid or 
Vitamin C and ionic calcium to the skin by 
ionizing of calciimi ascorbate which the latter 70 
undergoes when coming in contact with Uving 
tissue and skin. The amounts of available 
1-ascorbic and ionic calcium from the ioniza- 
tion of the said caldum ascorbate contained 
in such creams depends of course on the 75 
amount of calcium ascorbate available as a 
constituent of such creams but amounts to 
from 34 mgs to 350 mgs of active 1-ascorbic 
acid and from 4 mgs to 40 mgs ionic calcium 
for each gram of cream containing amounts 80 
of calcium ascorbate constituents as spedfied 
in the example of two such creams cited in 
this speciiication. 

Although the employment of hydrous 
hyxlroxy^mpane compounds having 2 or 3 85 
hydroxy groups e.g. the l,2-dihydn)xyprt>- 
pane or the trihydroxypropane in making 
solutions of cakifim ascorbate dihydrate 
therewith would give higher concentrated cal- 
cium ascorbate preparations, such cannot be 90 
employed if a stable end product is to be 
obtained. Such preparations lack stabiHty and " - 
are subject to formation of breakdown pro- 
ducts therein and degradation as result of 
storage. There is, however, the possibility of 95 
preparing products comprising calciimi ascor- 
bate d&hydrate dissolved in ntmhydrous 
hyxlroxypropane compounds of the kind 
employed also in the preparations of the in- 
vention. Such products have been made but 100 
contain only minute concentrations of cakrium 
ascofbate dihydrate as the laner can be db- 
solved in such nonhydrous hydroxypropane 
compounds only in extremely low concentra- 
tions, for instance by agitating mixtures of 105 
these ingredients for extended periods of time 
too uneconomical to be useful or by heating 
such mixtures to the linuting temperature 
exposure levels of between 130^Fa to 140°Fa 
at which no damage to the calcium ascorbate ^ ^0 
dihydrate constituent in such mixture wvxild 
occur if limited to relatively short periods of 
time and continuing such heating for several 
days in a row in & attempt to increase the 
rate of dissolution of the calcium ascorbate 115 
dihydrate in the nonhydrous hyndroxypropane 
compound having 2 or 3 hydroxy groups e.g. 
the 1,2-dihydroxypropane or trihydroxypro- 
pane. Even thoi^ quite homogeneous and 
clear solutions could thus be obtained, only 120 
a slight but still unsatisfactory increase in the 
concentration of dissolved calcium ascorbate 
dihydrate in the said nonhydrous h>'xiroxypro- 
pane compounds was brought about No reac- 
tion, however, between the caldum ascorbate 125 
dihydrate and the nonhydrous hyxlroxypro- 
pane compounds has taken place and no reac- 
tion product thoneforc was obtained having 
far hi^er calcium ascorbate dihydrate con- 
centrations than would normally dissolve in 130 
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nonhydrous hydroxypropane compounds. All 
that could be and was obtained by the above 
tune<onstx[ning unecononiiEcal measiucs were 
concentradons of calcium ascorbaie dihydrate 
5 in nonhydrous iiydroxyprapane compounds 
too low to effect a rmikjal increase in die 
effectiveness of calcium ascorbate when used 
medically^ phaimaceudcally and dertnato- 
logically, whereasi, the process ol die inven- 
10 ticm, in contrast thereto^ produces not only 
simto but much itigjier concentrafOcd and 
therefore more effective caidtmi ascoibaDe 
preparatimis by virtue of lixe fonnadon of 
reaction products of calcium ascoibate 
15 dthydrate with nonhydrous hydroxyprop^e 
compounds and in such short time periods 
to amount <mly to a f r^:xion of time hereto- 
fore consumed m obtaining mere soludcms 
of caldum ascorbate dihy<kate in die sard 
20 nonhydrous hydroxypropane compouads as 
described above. 

According to my inventioa as based upon 
die discovery that when nonhygroscoprc cal- 
dma ascorbate dihydrate is reacted with a 
25 nonhydrous di- or trihydroxypropane eg. 1^- 
dihydroxypropane and tnhydioxypropane at 
tempeiaitiire oqKWure levels that wftl not cause 
the caldum ascorbate dSiydrate to lose more 
dian one molecule of its water of hydration, 
30 reaction products are formed that have far 
hi^icr calcnxm ascoibate coQcentratkms than 
would normally dissoive m die said non- 
hydrous hydroK3pn>paiie compounidSy I pr^ 
paredjsuch reaction products which are also 
35 characterized by possessing new ^d ex- 
tremely stable, dear and homogeneous and 
from fluid co solki conststOKies with in- 
creasmg calcium ascorbate cooceatradoia to 
up to 92 parts by wei^t percent of the 
40 reaction preducts thus oboined during whidi 
die thriTin present noohydrous hydroxypcD- 
pcne con^xnind simukaneousiy provided die 
{noteccive envarmment for the calcium ascor- 
bate dthydrate during the said reaction ihere- 
45 widi to render the same nondesttuctrve at said 
•reactioii temperatutcs tliat will mx cause the 
ralrhgn ascorbate d&ydraie to lose more dnn 
<»ie of its molecttles of water of hydration 
(ksuitg die penods of iasoac for such hearing 
50 from 3 minutes to 10 mrmffrs benreen a tem- 
perature imige of from ZZS^'Fa. and 2S5*^Fa. 
depending on the kicreastng coccentratioos of 
fairiimi ascocbftte d&ydrate diat must be 
reacted until no more crystals of the said 
55 calcium ascorbate dihydraoe remain unreacted 
on the reactitni tssaxxaic Tlie reaction scans 
as an endodiermk: reaction, requirmg the uqyut 
of heat to maintain the reactt(m temperature 
at reacdon level during whuch the calcium 
60 ascorbate ^ydraite slowly disappears under 
the constant agkadon diac must be ^iptied. 
However, as soon as this has happened, an 
cx odxeiua c rcacticHi sets in "whaxit must be 
strictly avoided and heating immedcately dts- 
65 continued and suitable coolkg applied if the 



temperature rises beyond 255°Fa, in order to 
avoid the loss of the second molecule of water 
of hydration from die calcium ascorbate di- 
hydxiLte which otherwise would automatically 
lead to die presence in the reaction product 70 
of an extremely un^able, medkaily and thera- 
peutically most undesir^le product Such loss 
of the second molecule of water of hydxadon 
from die calcium afcorbate dihydrate can abo 
be caused by unduly extending the period of 75 
reactmg the reaction mixture, CTca at normal 
reaction temperatures between 225^Fsl ml 
255°Fa., after ail of the caldum as:ozbate 
dihydrate has been reacted. Lt forming the 
reaction product of die invention^ only one 80 
molecule of water of hydratkn nast \x lost 
to the nonhydrous hydroxypropane compouod 
by die endodiermic reacdon wiuch first is 
observed It is criidcal that the exothermic 
reacdon foiiowing formation of the first reac- 85 
tion product be avoided. As the product of 
the reactson change from the Hqizk! and 
viscous to the solid state with increasing con- 
centration of cafcium ascorbate therein, the 
product remains the sailie, but ks usdfiilness 90 
changes with its appUcabilkLes in relation 
thereto. The total processing time for the reac- 
tion, including the possible preheating Q> te~ 
action temperature and cooiii^ bchiw reac- 
ticm temperature^ ranges b e iwc m no less dian 95 
30 minutes to m more than 75 mmutesi 
There was still another piupeiiy to die reac- 
tion products of the invcot^xi discovered, 
namdy^ at even the lowest r?vlrftTm ascorbate 
concentratroos they had lost aU the frritant loo 
properties possessed origmeally by therr con- 
sctDient hydroxypropane compounds whodi- 
evcr was used therewkh in fonxBUg liie reac- 
tion products, so tiiat even the most dihued 
sohmtms of tiie s£une cootaixHig relatively 105 
lii^ pn>p(Httons of irritant nonhydrous 
hydroxypropane compounds were free of rrri- 
taot ami hannful effects. The cddum ascor- 
bate in the reaction product thus acted therem 
as a buffer partkularly valuable for pstttn- no 
teral and anti-itiitant^ ant^jhlogrsticy itch- 
rekeving;^ ai^i-senattizing;, ami-dennaGosic and 
other effects as described. 

It is obvious thus that for the purpows 
of the invention only the nmdiydrous form 115 
of hy dr o xy pro p ane compounds cm be suic- 
Mc constituents of tlie novel calckim ascor- 
bate dihydrate prqmracions as herein 
desc ribed . Furthecmorey where the 1^ 
dihydroxypropaxK is employed as the r^nc- 120 
sentative hydroxypit^yane compou^ con- 
stituent in sudx preparations insDcad of tlie 
trihydroxyprofrane^ such preparsstons exfaibu 
certain distinct advantages not possessed by 
preparations tsag^ymg tr&ydroxypropane, in 125 
diat they are practic^y nonstici:y and en- 
dowed with antimicrobxai properties. The 
employment of trihydroxypropane;^ however^ 
has not less desirable p rop erti es than that 
of 1^-dihydroxypropane though con- 130 
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centrared prepaiadons exhibic a more or less 
desirable slight sdckiness and then its anti- 
microbial ^roperdes amount to no more but 
some degree of a deterrent action, particulariy 
5 again^ molds. Trihydn>x>propane is nonfer- 
mentablc. Used as constituent of parenteral 
preparations and as additive to drinks, tri- 
hydirox}propane is invaluable. Too, for use in 
stable cream or ointment preparations, the 
10 emplo>Tnent of trihydroxypropane, provided 
it is nonhydrous, it is preferable sance in the 
making of such preparations containing 
therein die calcium ascorbate dihydrate pre- 
parations of the invention, it is absoltuely 
15 essential that all ingredients in said creams 
or ointments, including the cream bases, are 
nonhydrous and free of water. Also noted is 
that no prq>arations of the invention requires 
the addition of any preservatives and, since 
20 they nwy be heated to sterih'zation tempera- 
tures without damage, as in the case of 
parenteral solutions of die invention, such 
solutions arc, in effect, self-sterilizing, and 
may be diluted at will to any desired con- 
25 centration of caldimi ascorbate. Cream bases, 
employed in making creams and ointments 
containing calcium ascorbate preparations of 
the invention, must be soluble in and com- 
patible with either of die hydrox>propane 
30 compounds employed in mantifacturing said 
calcium ascorbate preparations of the inven- 
tii^ used in forming said creams or oint- 
ments. Useful cream bases arc edible fatty 
acid esters e.g. ^>Tceiryl - mono - laurate, 
35 gl>xeryi - mono - stearate, propylene - gl>x;ol* 
mono - laurate, propylene - glycd - mono- 
stearate and manniran - mono - laurate which 
werc tried with succ^ although creams and 
ointments prepared in such a manner are 
40 Ught sensitive and should be kept away from 
hght wherein the fatty add ester constituent 
base contains a small amount of emulsifying 
agent e:g. potassium hydroxide as is often 
the case in products of this natures However, 
45 this Ught sensitivity is also an indication of 
the physiological activity and reactivity of the 
calcium ascoibate pre{mratt(»i used in nuking 
such creams and ointments^ causing die 
release of active 1-ascorbic add or Vitamin 
50 C and ionic caldum in contact with living 
tissue by ionization. This is most desirable 
in utilizing the j^annacologtcal properties of 
caldum ascorbate. It is not a sign of insta- 
bility but of reactivity. The pr^ratiwis of 
55 the invention can be stored for years without 
loong ^biUty and reactivity potentials pro- 
vided, of course, they arc kept in receptacles 
that arc nonreactive and noncatilytic, prefer- 
ably in glass receptacles or glass-lined tanks 
60 for canying out the reactions in manufocturing 
the reaction iHoducts of the invention reprc- 
senutive of preparations of the invention. 
Metal containers should be avoided, as should 
be caps for glass or ceramic ware containers 
65 made of metaL Container caps ^ould be pre- 



ferably of BakeUte-like plastic materials 
(BAKELITE is a registered Trade Mark) 
for rigidity heeded for caps, except, of counc, 
other neutral plastics which must be non- 
permeable to moisture and gas. The same 70 
may be said for neutral receptacIcsL Styrene 
resdns may be used to advantage over poly- 
ethylene resins for rigidity and moisture non- 
absorbahiUty. Preperations of the invention 
have been kept in glass vials for many years, 75 
without the sL'ghtest changes in potencies or 
stabilities and despite frequent opeiung of 
the vials and reclosing the same and widiout 
hermetic exclusion of air foiling rodosing. 

The following examples of manufacturing 80 
the basic reaction product and preparations 
of the invention as well as of appUcabilities 
for the same arc presented for illustrative 
purposes only and not for limiting the scope 
of my invention. 85 

Example of Method of Preparing the 
Reason Product. 
After wdghing out the proper amounts of 
caldimi ascorbate dihydrate and nonhythx)us 
hydroxjpropane compound constituents in- 90 
tended to be reacted with one another to form - - 
the reaction product of calcium ascorbate 
dihydrate with nonhydrous di- or trihydroxy- 
propane compoimd e.g. ly2-dihydn>xypropane 
and trihydroxjpropane, the wdghcd out con- 95 
stituents arc mixed with one another and 
placed into a closable reaction vessel, prefer- 
ably of glass or of glass-lined omstruction, 
and heated therdn under constant agitation 
until the reaction is started and carried to 100 
completion. The reaction between caldum 
ascorbate dihydrate and the nonhydrous 
hydrox>pn^»aiie OHnpound in the reaction 
vessel starts when the temperature of about 
225®Fa. is reached and is continued within 105 
the temperature range up to 255° Fa, Tjdiich 
is the temperature exposurc levd for caldum 
ascorbate dihydrate at which the same will 
not lose more than one molecule of its water 
of hydration in the presence of the new- 110 
hydrous hydrox>propane compound providing 
simultaneously thercby a protective environ- 
ment for said caldimi ascorbate dihydrate 
constituent during the said reaction which is 
continued tmtil ail the crystals of caldtmi 115 
ascorbate dihydrate in the reaction mixture 
have disappeared thus indicating that the reac- 
tion is complete. This requires fwm 3 to 10 
minutes time and depends lai;gdy on the tem- 
peraturc range and the concentration of cal- 120 
cium ascorbate dihydrate in the reaction mix- 
turc that must be reacted with ±e non- 
hydrous hydroxypropane compound therdiL 
The resulting reacticm product is a clear and 
homogeneous mass characterized by possess- 125 
ing, on cooUng, extremdy stable and from 
sUghtly viscous to solid oMisistendes depend- 
ing, in degree, on the re^wrrive caldimi 
ascorbate concentrations therein. Up to 82 
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parts by weight peiccat of die racdoa pro- 
duct may be calcium ascoibate dOiydr^ in 
an active fonn and capable of releasing upon 
iofozaidoa in cwitact with living tissue active 
l-ascarbic add' or Vitamin C and ionic cal- 
cium, and at least IS parts by peiceot 
bdng tbe di- or tri-hydtoxypropane com- 
pound. The time it takes to produce 
the reaccicm products of die invention 
is not less than 30 minutes and no 
more than 75 minutes, indudmg pre- 



heating and cooling bdow die reacdon tsem-" 
perature of die finished products, but depends 
also in this re^wcr lai^gdy on die conccntra- 
don of caldum ascorbate desired in die end 
prodvKt and increases widi mcieMMig such 
ccHicentratrons in such end pnxtuots. 

Some of die usefcd composit i ous of die 
reaction produce of die tinvention made in 
die aforedescribed manner and useful as and 
m a variety of prepaiadons> axe the following, 
without thereby mqiiymg Mmication thereto: 



15 



20 



Composition of reacdon product 
by original ingredients 



TABLE 

Examples of Compositions indicating parts by 
weight percentages 



l92-dihydroxypropane 


92.5 


90.0 


85.0 


80.0 


— 


— 


trihydroxypropane 










92.5 


85.0 


caldum ascorbate dihydrate 


7.5 


10.0 


15.0 


20. oi^ 


7.5 


15.0 




7 


8 


9 


10 


11 


12 


1 >2-dihydroxypropane 






75.0 


70.0 


65.0 


60.0 


trihydroxypropane 


80.0 


75.0 










calcium ascorbate dihydrate 


20.0 


25.0 


25.0 


30.0 


35.0 


40.0 




13 


14 


15 


16 


17 


18 


l92-dihydroxypropane 










28.0 


26.0 


trihydroxypropane 


70.0 


60.0 


50.0 


18.0 






caldum ascorbate dihydrate 


30.0 


40.0 


50.0 


82.0 


72,0 


74.0 
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l;2-dihydroxypropane 


24.0 












caldum ascorbate dihydrate 


76.0 













TTie composkions 1, 2, 3, 4, 5, 6;, 7, 8, 9, 10 
25 have iocieasng vkcosides in that order and 
compositions 11 and 13 are very viscous and 
12, 14 and 15 exxremdy viscous, ^K^ieceas 16, 
17> 18 and 19 are soMdsi Gomposftioii 16 is 
a tenacious solid product, but 17, 18 and 19 
30 are britde and easily pulverizcxl to be a^ dfd 
to odier products, for instance candies or 
lozenges. All compostdoos are nosi-fcnnottrng 
and die ly2-dihy(ko(xypropane preparations 
are also antdmicroinaL Compoaidons widi 1^- 
35 dihydit>xypropane are nonsticky but of acrid 
tastc^ whenas tr^ydroxypit^ane preparations 
are sweetie to di^dy bktcr in taste, A series 
of appKcation compositions pi e pm e d widi 



ekher composkions are presented in die 
following: ,40 



A) A parenterd therapeutic cdcitmt ascorbate 
solution: » 
Solutions are prq>arcd having in the reac- 
tion product ori^tally but 7.5 parts by vmg^t 
perooK; <Hi die total weight of die sohition, of 45 
caldum ascorbate dihydrate widi 92.5 parts by 
wd^tt percent txzhydroxypropane^ as per the 
example 5 in die ^ie. TfatLs sQ^idy viscous 
solution is indefifliody stable ^id will supply ' 
per gram of sdlution 57 mgs active l-^orbic 50 
add and about 7 mgs ionic caldum. 
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B) A parenteral therapeutic calcium ascorbate 
solution : 

Sohitions are prqwred having in the reac- 
tion product origmally but 25 parts by weight 
5 percent, on the toftal wdgjit of the solution, of 
calcium ascorbate dihydrate with 75 parts by 
weight percent tfrhydrox>-propane, as per the 
example 8 in the table. This viscous solution 
is indefinitely stable and may be diluted with 

10 diAilled water for use if desired. It supplies 
205 mgs of active 1-ascorbic acid and 23.7 
mgs ionic calcium per gram of solution. 

It is understood that any intermediate 
nmge in the calcium ascorbate content of these 

15 parenteral solutions may be substituted for 
eidier examine. It overcomes the inherent 
instabilities of aqueous calcium ascorbate pre- 
parations which must ccHitain preservatives 
and stabilizers which may be detrimental to 

20 health and increases the available concentra- 
tion of calcium ascorbate for this purpose: 
Even if receptacles containing the parenteral 
solutions of the invention arc frequently 
opened and closed, there is no danger of con- 

25 tamination as these new solutions are noa* 
fermentable. However, receptacles should be 
glass and it is advisable to keep Ught out 
during storage. Too, the receptacles should 
have plastic caps to avoid oxnact widi metals 

30 which may catalyze ionization reactions of the 
calcium ascorbate constituent of the reacti<m 
product of the parenteral solutions of the 
invention- 
Injected caldum ascorbate is readily 

'5 utiUzed in metabolism and ^vides a reser- 
voir of Vitamin C in the adrenal glands. It 
is indicated for intensive treatment of Vita- 
min C deficiendes including early and sch- 
clinical scurvy, also indicated in calcium 

40 deficiendes. 

C) Ltniment-type calcium ascorbate: 

Solutions are prepared having in the reac- 
ti<m product originally from 7J parts to 40 
parts by weight percent, on the total wdght 

45 of the srfution, of caldum ascorbate dihydi^e 
with from 92J parts by wd^t to 60 parts 
by wd^t of 1,2-dihydroxypropane;^ as per 
examples 1, 2, 3, 4, 9, 10 in the taU& These 
slighdy viscous to viscous scrfutions are ex- 

50 trmidy stable az^ suf^ly from 57 mgs to 
328 mgs active l-ascorbic add and from 7 to 
38 mgs iotdc caldum per gram of solution. 

It is understood that any further inter- 
mediate range in calcium ascorbate content of 

55 these solutions may be substimted without 
thereby limiting the scope of the invention. 
These solutions are valuable agents for 
appMcation to sores, wounds> burns, bruises, 
cuts and cracks of the skin and lips, to itch- 

60 ing skin conditions and dermatosic and 
infected areas of the skin including such due 
to hypocalcemia. They are hemostatic, anti- 
phlogistic, antitraumatic, antisensitizing, 
antidermatosic, sootiiing and itch-relteving as 



well as antimicrobial. For each purpose 65 
separate products may be supplied to the 
trade, for instance as Up-anticracking agent, 
as hemostatic agent, as anri-traimiatic agent, 
as anti-irritant agent, as ami-itch agent or 
anti-bum agent. Hiese preparations have all 70 
the properties of calcium ascorbate and its 
ionization products l-ascorbic add and ionic 
calcium as well as the antiim'crobial properties 
of 1,2-dihydroxypropane. The high concen- 
trations of available calciiun ascorbate in the 75 
stable form allows attainment of increased 
therapeutic effects from caldum ascorbate 
where applied as medical, therapeutic or anti- 
dematosic agent and not attainable with 
aqueous preparations. It is understood that 80 
instead of the 1,2-dihydroxypropane also the 
trihydrozypropane may be used, except that 
such preparations are more or less sticky and 
possess no antirm'crobial properties, whereas 
preparations with 1,2-dihydroxypropane are 85 
non-sticky and pj^sess antimictt:^al proper- 
tiesw Too, all the preparations, made with 
dther the 1,2-dihydroxypropane or tri- 
hydroxypropane as constiment of the reac- 
tion product of the invention, are non-irritant ^ 90 
to the skin, in contrast to die irritant effects 
the nonhydrous hydroxypropane derivatives 
themselves exert when in contact with the 
skin. This includes preparations with even 
less than 75 parts by wdght percent, on the 95 
total wdght of the preparation, of caldum 
ascorbate. Thus;, a Up-anticracking agent may 
have 7.5 to 10 parts by wdght percent caldimi 
ascorbate; a hemostatic agent may have 20 
to 40 parts by wd^t caldum ascorbate; an 100 
anti-traumatic agem may have 15 to 20 pans 
by wdght calcium ascorbate and be usoi as 
packing application to bruises, e.g. soaked in 
cotton fate'c; an anti-irritant agent may be 
supph'ed as a 5 to 10 parts by wdght caldum 105 
ascorbate containing preparation and rubbed 
into the skin or laid upon the skin and per- 
mitted to be slowly absorbed;, an anti-itch 
agttit may contain from 4 to 10 parts by 
wdght caldum ascorbate and ipp^ed directly 1 10 
to the itching skin sections, bringing almost 
immediate reli^; an anti-bum agent may con- 
tain from 10 to 30 parts by wdght caldum 
ascorbate but primarily as the reaction product 
with trihydrozypropane unless, too, the 115 
presence of an antimicrobial agent is desired, 
which requires the use of the 1,2-dihydroxy- 
propane in the reaction product ^^reparations 
to be aj^lied to sores and wounds generally 
include concentrations with from 7.5 to 10 120 
parts by wdght calcitun ascorbate and pre- 
parations useful against cuts are the same as 
against bleeding, using the hemostatic agent 
widi from 20 to 40 parts by weight caldum 
ascorbate. In h>T>ocalcemic conditions and 125 
cennatosic conditions caused by such, high 
caldum concentrations are required in the 
preparations to be effective and from 20 parts 
by weight to 40 parts by weight of calcium 
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ascarbate therein should be the rule in order 
to obtain, upon constant application to sudi 
ccmditiOTis for a rdativdy long period of time, 
success, which .is co-inddent mth an increase 
5 in tiie metaibolk: and blood calcium ratJe. 

D) Antt-^ariagemc cdcium ascarbate drink 
additive: 

Solutions are prepaitd havmg from 7.5 
parrs to 20 parts by weigjit calcium ascotbate 

10 in the reaction product widi from 92.5 to 80 
parts by wer^t of trihydioxypiropane^ as per 
examples 5, 6 and 7 in die t^bte and supply- 
ing from 57 mgs to 164 mgs active l^asccobic 
add and from 7 to 19 mgs iomc caldum. 

15 These solutions are to be added to diinks 
which have cariogcnic properties eg. sodas^ 
lemonades ^d fruiit jukes. In doing so, they 
will counteract these carbgenrc properties and 
thus hdp to protect the drkycer from suffer- 

20 ing caiiogcnic effects. At the same time?, how- 
ever, the drink is enriched by active Vitaniih 
C and caLctum additions and so is not only 
healthier but also preventing caries fonna- 
tion or retarding caries fomtatron. Addititms 

25 may also be made to milk in the lukewann 
or cold conditton to enrich die same widi 
Vkanun C and calcium, without curdling up. 
CunySng will start, however, as soon as die 
milk is he at e d, indicating the resly avarl- 

30 aMity of die ionization products l-ascoibic 
add and caldum to the system, as the same 
ionization takes place also in the body. A few 
dro^ of this additiye will sufiSce to fill the 
daily requireaient for Vitamin C Using of 

35 additives haying less than 7.5 parts by wcigjit 
percent calcium ascoibate in the reaction pro- 
ducit will not be a deviation from die scope 
of this invention, except that it would make 
Hs iise more economical and saleable. Aqueous 

40 calchmi ascorbate addttions wotdd not be 
useful because of the instable characocr of the 
^me, it could not be stored for any lengdi of 
time and decGmposstion products wodd fbim 
on repeated opcnuig and doskig of any 

45 reccpt£^3lfi5 noikeoed contadiraig sudi aqueous 
solutions. Gomrazy to this, the pmhicts of the 
invention are stable and not siAject to dc- 
tserioiadoa on repeated opening and dosmg 
and can be kept for long period of time on 

50 the shdf. 



E. Therapeudc cdcmm ascorbate skin cream : 
Solutions of sH^t to very visctwis consis- 
tendes of the reaction product and contain- 



ing from 7.5 parts by weight to 50 parts 
by wdght caldum ascorbate widi from 92:5 55 
to 50 parts by weight trdiydroxypropanc, as 
per examples 5, 6, 7, 8, 13, 14, 15 in ±c 
taUe, are condxined throi^lh ilioroug^ mixing 
and homogenizing >x4th a noohydrous cream- 
base maitOTial wiudi is an ediWc fatty acid 60 
ester e.g. giycerjd-mono-lauratc^, propyJeno- 
glycol - mono - hurate, glycaryi - mono- 
stearace, jmypylene - glycol - mono - scearate 
and mannitan - mono - lauraie, whereby it is 
essential that these cream-base materials are 65 
soluble in and compatible with the trihydroxy- 
propane or l,2-dthydn>xypropane which may 
be used in place of the trihydroxypropane 
when antinaicrobid properties are deared in 
the creams prepared therewah. 70 

To form creams^, tiie cream-base material 
must be used in an amount of from 12.5 parts 
by wdgjit CO 40 parts by wei^t; oa die total 
weight of the cream, with from 87.5 parts by 
weight to 60 parts by weight of die inaction 75 
product making iq> die itmamder. This 
enables the ftwmatic^of a wide variety of 
creams with a wide variciy of caldum ascor- 
bate coooents, in fact, it enables die &tst 
fonnation of smooth aiul elegant creams con- 80 
tadning cakium ascoibooe capable of icHHzing 
in contact widi Kving tissue to stqyply from 
34 mgs to 350 mgs active 1-ascotbrc acid 
or Vttamin C and from 4 mgs to 40 mgs kxuc 
caldum per grmi of cream. 85 

Absotatly st^le ^dn cieana may be pre- 
pared but must be protecoed from l^t and 
die ingtvifieocs must be free from caiafytic- 
ally active mecals. Too, they must be packed 
in M gjit pr otoctive mstmal, free from metal 90 
ingitdieuls and the caps must not be metal 
caps. For oimnynt use as may be cte'rable by 
a physician, shoncr-l^ cr ea ms may be made 
by using odor than the prefqi e d cream-base 
materials, without affect^ die effectiveness 95 
of cakium ascorbate as a phannaceutical 
agent but faiHtig to possess so-called coemecvc 
de^gance. Generally, no white creans can be 
produced witii calcium ascoobate but they 
have cosmetic dqgance and serve the purpose 100 
as antidexmatDsic and thcxapeutic ^encs. Hie 
creams are useful for the same purposes and 
appfcad ons « the Kntoent-^ype caJdum 
ascocbate soluticms are, except, m a cream 
form, they are sc^er and mm substantive 105 
even in low caldum asoocbate ooncentratioos. 
Creams don't run, soluti<»>9 run. 

Some of the creams' co mp o& i doti s are as 
follows: 
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Ingredients 



TABLE OF CREAM COMPOSITIONS 
A B C D E 



H 



Glyccrylmonolauratc 
Glycerylmonostearate 
Fropyleneglycolmonostearate 
Propyleneglycolmonolaurate 
Mannitanmonolaurate 
Reaction Product No. 5 7.5^ 
Reaction Prod. No. 7 20% 
Reaction Prod, No. 12 30% 
Reaction Prod. No. 14 40?i 
Reaction Prod. No. 15 50^; 



40.0 — — — — 40.0 20.0 — 

— 15.0 — — — — — — 

_ — 15.0 — — — — — 

— — — 12.5 — — — 30.0 

— — — — 12.5 — — — 
— — — — 60.0 — — 

— 85.0 85.0 — — — 80.0 — 
60.0 — — — — — — — 

— — — — 87.5 — — — 

— — — 87.5 ^ — — 70.0 



These examples shall not be considered 
restrictive to the scope of the invention and 
a great many variations are possBble, includ- 
5 ing additions of perfumes^ and other ingre- 
dients that are inert to the calcitim ascor^te 
coostituenc in the reaction product employed 
in preparing same. Too, the employed reac- 
tion products may be replaced by any of 

10 those containing ly2-dihyxlroxypn>pane» for 
instance No. 1 for a 7.5%, No. 4 for a 20^^, 
No. 10 for a 30% and No. 12 for a 40% 
calcium ascoibate containii^ reaction product 
as listed in the table referring to examples of 

15 reaction products^ 

In preparing the creams» I first weigh out 
the ingredients and add the reaction im>duct 
to the moltoi cream base at abottt a tempera- 
ture range between lOO^Fa. and 150^Fa. and 

20 mix properly and hcnnogenize. The creams 
are then filial into neutral receptacles, that is 
receptacles wbkh are of an inert material widi 
respect to calcium ascorbate^ that is porcdain 
or glass, or non*porous plastics, with plastic 

25 covers. Tooi, the material must be proof 
against light penetration and be stored in the 
dark if possible. The resulting creams are 
smooth and elegant and serve their purposes 
as for use in the treatment of sores, wounds, 

30 bums, bruise^ cuts and cracks of the skin 
and Hps^ itching and dermatosic skin condi- 
tions ixududing such due to hypocalcemia, 
particulariy exerting the therapeutic properties 
of calcium ascorbate and its ionization pn>- 

35 ducts formed in amtact with living tissue 
i.e: ionic calcium and l-ascorbic acid or Vita- 
min Q The hemostatic, antiphlogistic, anti- 
traumatic, antisensitizing and antidermatosic, 
soothing and itch alleviating effects of the new 

40 creams are outstanding and the creams are 



also antinucrobially effective where instead of 
trihydrox>'pn>pane the l,2Kiihydroxypropanc 
is the constiment in the reaction prtxlua 
emplo>*ed in preparing the creams. 

F) Suckahle therapetitic c<dcittm ascorbate i 45 

Reaction products are prepared from 72 
parrs to 78 parts by weight, on the total 
weight of the reaction product, of calcium 
ascorbate dihydrate widi the noohydrous 1,2- 
dlhydroxypropane making up the remainder, 50 
as per exam^es 17, 18 and 19 in the table. 
They are soUd, homogeneous, clear and hard 
candy-like in consistency and very brinle. 
They supply per gram reaction product from 
590 gms to 639 gms of active l-ascorbic add 55 
and from 68.4 to 74.1 mgs iraic calcium 
upon ionization of its contaiiung calcium 
ascorb^e constiments therein. These hard and 
solid materials are shaped or cast in the pro- 
cess of reaction after die reaction is complete 60 
directiy into final configurations such as 
candies to be siKrked in the mouth by api^ica- 
tion of pressure and cooHng. The suckable 
products thus obtained have a strong muco- 
lytic effect in the mouth and throat cavities, 65 
they act antimicrobial by virtue of high local 
concentration of appUed l-ascorbic add which 
is known to act antiviral and antibactorial by 
itself. In addition, Uberated 1,2-hydroxypro- 
pane on sucking, tooi, enhances this effect by 7C 
its own antimicrobial potency. It is extremely 
eiffective in sore throats and gives immediate 
reHef. It is noncariogenic 

G) Noncariogeme lozenges with calcium 
ascorbate X 75 
To sugar and other essential candies or 
lozenges ingredients are added and properly 
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and thorou^y mixed from 0.5 to 20 parts by 
ym^l, oa -the total we^gjit of the candies 
or lozcn^ mass, of either iracdoa produce 
having from 72 to 78 parts by wd^t petccot, 

5 ,oa the total wei^t of the itaotioQ product, 
caldum ascorbaice d^ydrate and from 28 to 
22 parts by wdgjit of l^dihydroryptopane. 
The candies or lozenges are fonncd, after 
PMxm g in the desired amounts of the reaction 

10 product, in die usual manner^ packed and 
sixq)ped The added rcacdon product scepj^lks 
from about 3 mgs to 127 mgs active 1-ascor- 
bic add or Vkanin C and from 0.34 to 14.8 
top ionic caidum upon fomzacioa of its coit- 

15 sdtuent caknum ascoibate thereuL lonizaticHt 
takes place in the mouth in contact widi liv- 
ing tissue and tissue fluids. T^ effect of sugar 
and other constituents in the candies and 
loztt^^ that may be procarrogenic are bebg 

20 coimtcractpd by die presence (rf the antscario- 
genic caldum asootbate m f onn of its reac- 
tion product therein. This reaction product 
is made to a fine powder before mi'ying wMh 
the odier ingredients and enhances the anti- 

25 microbdal, antii^ogistic, anti-inflamnMtDcy 
and other des^ble properties of lozenges 
and ca ndies by adding its own proven 
propwtiea, rrapDodvdy those <rf calami 
ascOTtete, particdaily with i t g4)ect t» its and- 

30 pyonfaeic effecdveness \ipoa mflanunzftsy 
oral conditions m the mouth and gumsL 
WHAT I CLAIM IS: — 
1. A method of preparing the reaction jro- 
duA of caksLian asooibate <fihytirate wkfa a 

35 monohydrous di- or trihydr oxj ^ tyane com- 
pouod wfaadi comprises rcactmg the admixed 
cal dum a scocbate dihydrate and nonfaydxnus 
hydrojcypnyane compound in a dxfsed vessd, 
under agitation, at a reaction temperature of 

40 from 225 to 255«^F in die pttsence of a pro- 
tacdve, n oo-destmodve envmnmicnt for the 
noceKaiy period of time for foimat£on of a 
dear, hompgeoeous and stable reaotion' pm- 
ttuct of cafchm ascosbate. 

45 2. A method as daimod ta daun 1 si^ 
stanttaUy as described hmoL 

3. A methcd as dakned on daim 1 sub- 
scmeially as desaSbcd herein wkh icf crdcc 
to the Exampkis. 

50 4. The reaction pitiduct obtamed hf a 
method as daixned in any of ckkm 1—3. 

5, A picparadon comprsuxg a reactm pro- 
duct as darned in dam 4 of to 82 parts 
by we igjit pcacceat; bn die total wergfa: of the 

55 leacdon product^ of caiksmm ascoibate de- 
hydrate of the f oimula 

CC;HA)i.Ga.2H20 

and at least 18 parts by wagbt percent on 
the total wdgjit of die Tcactiwi procfeict, of a 
60 ntHihydrocs di- or trf- hydrozypropane com- 
poimd ^ each gram of the said preparsdixi 
sqjplyhig up CO 672 mg of active l-ascoibic 
add and up to 78 mg of ionic caldum. 



6. A jwcparation as claimed m daim 5 in 
yt"ch the hydroxypropane is l,2-dihydKa:y- 65 
propane. 

7. A prqjaracfon as darned in dann 5 in 
which die hydroxypropane ss nihydxojy- 
propane. 

8. A parenteral iherapeutsc agent contain- 70 
ing a preparation as daimed in dsam 7 com- 
pri«ng the rcactron product of from 7.5 to 

25 parts by weight percent, on die total wdght 
of the reaction product, of caktum ascoibate 
dihydrate of the fonnula 75 

with from 92.5 to 75 parts by wdght percent 
of nonhydrous trihydn>xypiropane eadi gram 
of the said agent supjdying from 57 to 205 
mg active l-ascorWc add and from 7 to 23.7 80 
mg iomc caldum 

9. A liniment-type nonhydrous therapaitic 
agent containing a prqxaratiwi as claimed in 
daam 6 comprising the reaotiwi jwoduct of 
from 7.5 to 40 parts bp wdght percent wi die 85 
total weight <rf tiie reaction product, of cal- 
cium ascotbatc dihydrate of die fonnula 

(CeH,0.),.Ca,2H50 

with from 92.5 to 60 parts by weight peicait 
of nonhydrous l^-d&ydrozypropane cadi 90 
gram of the said agent supplying from 57 
to 328 mg active l-ascoibac acid and from 
7 to 38 mg i(Huc «Wimi. 

10. An anticariogttttc addidve for drinks 
contatnmg a preparation as daoned in daim 95 
7 comprising the reacttcm procbct of from 

7.5 to 20 parts by wdght perccDt, ot the 
total wcigjit of the reaction product; of caldum 
ascorbate dihytkate of the fonnula 



{qcHA)t.Ca^,0 



100 



widi ftom 92.5 to 80 parts by wdgte percent 
of nonhydrous trdiydroxypn^jane each gram 
of the sfdd addtdve suj^ymg from 57 to 164 
mg active 1-ascorbic add and fipwn 7 to 19 
mg ionic caldimL io5 

11. A siKkable therapeutic agent coitfain- 
ing a preparation as daimed in daun 6 com- 
prising the reaction prochict of from 72—78 
parts by wea^Jit percent, oa the total wdg^K 
of the reacdcm pnxhict; of caldum ascoibate 110 
dihydrate of the fonnula 

(C,H^a,)j.Ca.2H20 

with from 28 to 22 parts by weight percent 
of nonhydrous '1,2-dSiydroxypropane each 
gram of the said agent stq)iH,ying from 590 115 
to 639 mg active 1-ascoibic add and from 
68.4 to 74.1 mg ionic r-airhm 

l!2, A noidiydrous therapeutic skin cream 
cmtadning from 60 to 87.5 parts by wdght 
percent, on die total wdg^ of the cream, of 120 
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a pFcparadoa as claimed in ciaim 7 thoroughly 
compoimdcd -with from 40 to 12.5 psirts by 
wei^t penrent, on the total wdght of the 
of glyceryl - mono - laurate, ^yceryl- 

5 mono - stearate, propylene - glycol - mono- 
laurate, pn^ylene-gl>xt>l-mono-srearatc or 
manniran - mono - laurate;, die said prepara- 
tion comprissng the reaction product of from 
7.5 to 50 parts by weightp on the total weight 

10 of die reaction fmxluct, of cakium ascorbate 
dihydrate of the fonniila 

(QH,05)2.Ca2H:0 

widi from 92.5 to 50 parts by weight percent, 
on the total wei^t of the reaction product, 

15 of nonhydrous tnhydroxypropane eadi gram 
of the said cream supfriymg from 34 to 350 
mg active l-ascorbic add and from 4 to 40 
mg ionic caldum. 

13. A noncariogem'c candy or lozenge con- 

20 taining normal sugar and other essential candy 
and lozenge ingredients, containing from 0.5 
to 20 parts by wdght percent, on the total 
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candy wd^t, of a preparation as claimed 
in claim 6 thoroughly intermixed with from 
99.5 to 80 parts by wdght percent, on the 25 
total candy wdght, of normal sugar and other 
essential candy and lozenge ingredimts, the 
said preparation comprising the reaction pro- 
duct of from 72 to 78 parts by weight percent, 
on the total weight of the reaction product, of 30 
calcium ascorbate dihydrate of the formula 

(QH,0,),.Ca.2H,0 

widi from 28 to 22 parts by wdght percent, 
on the total wdg^t of the reaction product, 
of nonhydrous 1,2-dihydroxypropane each 35 
gram of the said candy supplying from 3 to 
127 mg active l-asc<wbic add and from 
0.34 to 14.8 mg ionic calcium. 

For the Apf^cant, 
FRANK B. DEHN & CO., 
Chartered Patent Agents, 
Imperial Housaf 15—19 Kingsway, 
London WC2B 6UZ. 
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